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A German court dog, Louisa, was trained to take meat at
a low tone (eating tone of Kalisher) and refrain from taking
it at a high one. Then his left temporal lobe was removed by
Prof. L. Jacobsohn in Berlin. After three days' rest, the same
training was continued, and when good response was re-estab-
lished, the right temporal lobe was removed by him. Training
was resumed by me.

I give here merely an epitome of the psychological results.
of the training and operations. The normal dog under my
training took about fourteen days to leam to react correctly
and eat at the low tone and refrain at the high tone At first
he grabbed at the food indiscriminately, tone or no tone, then
(after severe punishment), when the high tone was sounded,
gradually learned to refrain at the high tone for fear of punish-
ment. After two weeks of such discipline, one could easily
see that the dog had some clear idea that he must refrain at
one tone and eat at the other. During a month of such
training, gradual improvement resulted so that reaction was
quicker, more exact; more being mistakes were corrected I
found at first he was inclined to react to motion rather than
sound, and watched me closely for the motion accompanying
the low tone, and would react to that. Too little food resulted
in an eagerness to eat, and made many failures, and too much
food brought a refusal to act at all. When this trick was well
learned, he was operated on as above, and after three days'
rest, training was resumed by me, and at the first test, he re-
acted correctly and ate at the low tone. But reaction came
now decidedly slower than before, and never up to the second
operation regained quite the exactness and quickness that the
dog showed before any operation was performed. A gradual
increase was, however, noticed in these qualities of execution.
After many days had passed, during which best results possible
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were obtained, the right temporal lobe was removed, and the
dog, without any temporal lobes, was trained again as before.
And now appears the result that surprises the student of
brain localization

After a period of training, lasting two weeks with no sure
response to sound—very gradually the ability to differentiate
the high tone from the low one returned. Slowness and almost
an ataxia in the head movement with an occasional false act
characterized the whole period of reactions after the second
operation. But it was plain, as was testified by some eminent
scientists who came to see the dog in the laboratory in Berlin,
by the members of the German Neurological Society before
whom I demonstrated him, and also in this country, by the
Boston Neurological Society, and other scientists, including
Prof. Yerkes, who saw the dog at my home in Boston—it was,
I say, plain to all these men that the dog reacted to a sound
stimulus and differentiated two tones when both temporal
lobes had been extirpated. Prof. Yerkes pronounced him
acutely sensitive to sound, and suggested that I try to teach
him a set of new associations, so I tried making him get up to
a chair placed before him to reach the meat, rather than bob
his head downward for the meat on a block below him. This
met with success for even in only a few trials, the dog shot his
head upward for the meat at the eating tone, when before he
had dropped it directly downward. This too, when a blast of
air was introduced to eliminate smell as a guiding agent in di-
recting the reactions

For a more exhaustive report of methods, technique, macro-
scopical and microscopical findings, the reader is referred to
the report of a paper read in Berlin before the Gesellschaft fur
Psychiatric und Neurologie in the Neurologisches Centralblatt,
November 13, 1910, and to the Journal of Nervous and Mental
Disease.

The autopsy findings, i.e., the macroscopic appearance of the
area where the brain substance was extirpated, show a total
extirpation of both temporal lobes. (Only the microscopic
findings to appear later can add further data.)

These results lend weight to Kalischer's findings, although we
offer a different interpretation Kalischer claimed that the
association process of tone differentiation was a mere reflex
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located in the basal ganglia and like other mere reflexes, as the
Achilles reflex and the knee jerk (exclusive of its cerebral ele-
ment) , had only a peripheral activity consisting in an afferent
impulse with a ganglionic transfer of motion into a motor im-
pulse passing over an efferent nerve with absolutely no cortical
relation whatever. Rothman, failing to obtain any positive
results in tone differentiation, concluded he had extirpated the
cortical area subserving tha t function. The conclusions of Prof
Jacobsohn and the writer place the functions in an entirely
different location from either the basal ganglia or the extir-
pated temporal lobe

We locate the differentiation of tone in the cortex ex-temporal.
My reasons for this cortical localization are the presence of
psychological elements in the execution of the act which differ-
entiates the execution from tha t of a mere reflex These psy-
chological elements are purpose]illness, slowness, inhibition, and
the need always to relearn the execution of the constellation of
inter-r^lated perceptions and executions

To take these up briefly in detail-
(1) A mere reflex is always quick—blitzartig as the Ger-

mans say—it shoots the determined act off " too quick for
thought." The eye reflex, various protective reflexes, and in
the neurological field the corneal, cremaster, and the knee jerk,
recall the quickness of the motor response to stimuli In con-
tradistinction, the act of Louisa to tone had a noticeable ever
present slowness about it. This alone to me would be patho-
gneumonie of a premeditated cortical act.

(2) Then inhibition is another quality that is foreign to the
mere reflex. The constant waiting and watchfulness to listen
and differentiate the tones and the persistent prevention of
motor action at the wrong time shows the inhibition in its
cerebral sense was a pretty constant factor in the behavior of
my dog Louisa.

(3) All know that mere reflexes are without sustained pur-
poses and surely the eating act to tone stimulus had an ever
present purpose.

(4) Mere reflexes are never learned, never have to be re-
learned, never are forgotten and have to be recalled to memory.
All of these elements—qualities of cortical function—were pres-
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ent at one time or another during the one and a half years of
training to which I subjected my dog.

Therefore I concluded that the location of the act was in the
cortex somewhere outside of the extirpated temporal lobe.

To sum up: A dog may be trained to differentiate two tones;
and after extirpation of both temporal lobes, has ability to
react differently to different tones, and can be taught new
associations.


